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ABSTRACT: 

PROBLEM TO BE SOLVED: To decrease the total film thickness and to improve 
the surface recording density by forming an antiferromagnetic layer of a 
specified alloy on a first multilayered film, then forming a second 
multilayered film thereon, and forming a conductive layer which gives a static 
current to the first and second multilayered films. 

SOLUTION: This spin valve film has such a structure that an 
antiferromagnetic layer 4 is formed on a single spin valve layer (c) and 
another single spin valve film (b) is deposited while using the layer 4 as a 
common layer. As for the antiferromagnetic material, PtMn (platinum-manganese) 
alloy is preferable, and instead of PtMn alloy, Pt-Mn-X (wherein X is one of 
Ni, Pd, Rh, Ru, Ir, Cr, Fe and Co) or PdMn alloy can be used. The change rate 
of resistance and reproducing output of the thin film element are significantly 
higher compared to a conventional single or dual spin valve type element, and 
therefore, a high surface recording density can be expected. 
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&tt®l**2JI!£lt^*rCfcy. ^m<07y-fflH4 
ffl 1 tf#fittt*ttJB2 tlfM ( B ) ( C ) ^^j£LTV^ 

4. ifttc^L. as^e^AVuyK-Ctt. 7y-m 
ttii^i mxsm&smm 2 t^a (b> (o*» 

^LTfcO. lBc07y-JKffill^ffi (B) (C) 
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1 Olfffi ( B ) ( C ) T&Z SJfrFSSUi, H 5 <9#E 
( B ) ( c ) -cjSi fcS^HMLfcJfc^TBK fcoTfc 

mmt 2 o (Gb/in^ > vitzmm-z hzt 

r>fc. 10 
[ 0 0 4 1 ] El 2 fi. *«W^«2<0||||gBIBHcj: £x 

h-y^ymcomm^i-jEmrnvh^ %t$®2im 

3 izz <o&£. fffex tf yA^y^-HJr^^ctcx «y f- 

4. 4fc02T1i,. TASK (0108^6) tiZV&rn 
m (Ell Wr7) i^fB&LTV^. H2t*-T^ty 

mitzmiozmm u> *\ ±mzm2comm 

(b) *»tt4rfirv^«. 4£. TjK»H£BHM3, 20 
?Mg€Jl 2 . 7 >J -IgttJf l . 2 , a 

R»«ttfll4^UT»3»*«JR ( c ) jWMSJu 

(b) aqtasfvo**. 

[004 2] (a) (b) (c)^)@gattJi 
3»±, ^•fK^©tt®4c7)±ffli^(iTBpt^LT^ 

8*1. fjieiasjsttS3^-fk{±BuiaK3$isttB4fc^ 

fc**rCV*. 4fc. 7U-Wtll«BMfclfN-l«^ 

i rxm 5 ovm rxmnizj: 9 . mm^mm 3 w 

mt1:fttlOl.~t2>Xlf\li\'\ffiz.t > tiX^2>. £5£f8tt 
«4 **J^4R9IKtt«flfc:fcL P t M n£&mtf& 

mztih. R&mM4kixp tMn-k&g&im* 
zztlz**). &mk<n$!dm%8.tf2 3 o-cWT-ci) 

+ftttWmii&Wfti: , &hZtij i X'% , fi.o«IBR5* 
JH4S4<7)I£Jf £ 1 O 07}-y^xhn-AgJKtLT 
t, . 3 0 0 O e ( i;Wf <y H ) mg^^P^ttS^ 
miiWkM. K5*K1£V40l»?£i 00 40 
*y7xhn-&m&t,zX'Z Ztztb, x\zy;<)i>zfm<?> 

1 R5tB«M4 tPtM n££«TJBj£8*i* i 
fc#$?4 L< „ £ 0&3»£$m£ J&t * 4 £ J; 0 , 
HI 1 fc*t KJf h 1 t>/h$ < T£ £ . 

[0043] m2cr>^yj<)uymii. ^yytvm^x 
wtoTm (^) HzKW&mA^mLXT^r 
)mcr>xvyjt)\,7m m) jwwbs*u zuztmx 
vyjwrm u ) Mzm.wm4*mhx*yy 
jumnxzy;^m(v) mmstitzmtzix 50 

2/23/05, EAST Vers: 



1 l^UHH 0-1 7 7706 
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83. &tf@£Bttff3 fc?NKttg®f 2 hoftffiJi-efi 
[0044] ;<D£#>EI2l;:fcttl>* try/^yHSIJll 

yA'^yss^i i ^sm^-fb^&uma5^^4 At 
mat m&T3.T)vx\?yrt)V7mnm$ : f^!}®z 
fcmxm&&ft<m2®w£kw&x% *> . tzmz 

r%LX*-&t. m2lZtoV&xKy^>i<71&$:{mLtz 

xvyw7wmmwmm%jmtmm r 5 0 

(Gb/in* ) n&ZWftX'Z h Z ttfhfr-itz. 

[0045] H3fi. *mfrm3<rmimmz}:hx 

tf yj <)l7m<7)ffi& £ ^tlEMSTh h . =5rfc[13!2j£ 

3 \zz<nmz, Wix\;yrtiv7mtffl%&Wzx.»,+ 
ymtl. j\-Y*4 Txm5^mmM8i)m^iX 

h. ttzm3Tte. Ttm6t&wm7h'mLx^ 
®3iz7rstxt'y;<ji>7m}. m2^za^xmmL 
tz5mmmcr>m3<r)mm ( c > mamtzisufbtix 

v^S. Zti?ticD$>mm (c) l8licUK9HB1Ml4^ 
4*t, ±T^il^liK{KttB3co±fflfc < J;tn r B^ 

3M8ttJB4#4|sk ^»JS (c ) ^'3HI^LTSS8 

[0046] R5£ii14ii4(iP t M n^T'0jK8flT 
fcO. WiaR5l«tt«4<0«lW±10 0*y^hn- 

m.hmmmzjz%<%*>x\^\ 4^. tiiext 
y^>rn(±. fir;H^ty>^i (^f ) ±t 
RStJSttS 4 ltt j.r;^»^ \zy*iWWk 
{4 ) tfmiSZti. Zh\,zmix\zyrt)\,7Wi {A ) ± 
fcRat»tt«4 5rSWtTTiT/l-ffli0xey^';wy^ 

XWMm ) *<3S«UT8W8*U!J: 

[0047] £oT7UH8ttJBli:#fi&ttS«J!2i: 

^^ffl. ai>'iasei4Ji 3 1 immwa 2 1 coistffl«i 

-£ii-m6@/9rJ>9. ^IftSSL^ecS^i-g-ftl 2 
fiSBfS)!). ^£7)^El3tt>»t4xh->-A>ys?i^ 

^cDfm^mmm^.iniM. m^^y^^xMy 
com&im&xrmiiiijjx *)i>fr%<o-HR<%->xu 

Ztz, ®3lz^xvyrtiv7®MWm=h<r)mj?£ 
Xh^tzCDtznL, ®3t,Z7jcfx\Zyj<>)V7WkX'hiX 

imiz^^mftximws^mjL^mz^ 
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[0048] imz;i^w\-miRZ'm^mmim£ 

y -istt® i u ^<7)7y -kiss 

i fl^®fto^ti]®sttJi3c9ii£&cm^oi$ 

muz* ^mmimm^mmm^mm^ii^. 
^ngctiffrfSA- ham rxm zmtz z t wx-z , 

[0049] fc*fu fne^eyKy^si^ii^iiJih 

KB (H^Lfru) fc±8P^-;H< (0^1^) 
lawlllHfciOftSSn*. TS^-/H<fc± 20 

3&y-/P H t O0l®?)-Ll®ffi2 T\ 03 KjjtTx t \* 
z^ICS ^t;fi7/H^)xtyA^7l u ) &n 

*)V7mmm=F<ms!mm±5 o (a>/in«) 

100 (Gb/in2) gjgt^rO. V/Pf-IW-^GMRfji 

^kHS«olifiE<iW*^»HW hZbtfiX'^h. . 

[0050] 30 

st, awaits 3 Srjg^t s^attttf^t oj^ife^ 

i^^K^A'-y^lciO (isijay (s i ) /rn-$-?- 
( A 1 2 03 ) MLLttftftLfc. KSMKttJKci*. 
JfctfP t 5 0117% (at*) , Mn5 0H?% (at 
%) tZ&PtMn®imU 
®T*^Ta/Co (3 0*y/XhQ-A)/PtM 
n ( X ) /TaOflttCjaBtSiu P t M n<0flSSXli 1 40 
00, 1 50, 200, 300. 500 {*y?XYn 
-A) -CKfi£§tlS 5aa*>£JMt. 
OB^Ta/PtMn (X)/Co (3 0^y^Xh 
D-A) /TaiQJIfclfcffitSfU PtMn<DMJiXJil 
00, 150, 200, 300, 500 (*y?xbn 
-A) "CM«S*i*5«H*>£JMi!. 
[0 0 5 1 ] RSHSttJBfctt* ffli£Jbi\ N i 5 
0JS^% (at%) s Mn5 0If%(at%) fcfc* 

®TA>f)Ta/Co (3 0*y/Xho-A)/NiM 50 
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n (X)/Ta4>JW2|tlft3*u N i M nOffiUf Xii 1 
00, 150, 200, 300, 500, (*y/*h 

»THTa/NiMn (X)/Co (3 0*>?Xb 
n-A) /Ta<7)JSc^M$il. N i Mn<Offi£J?X(i 1 
00, 1 50, 200, 300, 500, (^V/7h 
Q-A) TfflgSJU 5«Ra£JUt. 
[0052] Mimmz&^X , fSfetttttmJ: . 51 
BttW*to C o R t OfflO£Mtt&£f»t fci&fc . 2 3 

o\:oag?4i$i§g&^£iT-3Jt. £&n;frfflai?. 

( H e x ) oilllftiXSMtfHtttv SMfc J: "?fiS 
fc. =0rJ3, SaiaatlkUTfiWStlfcPtMnJRRV 
N iMn^OitSffiffifi, V^tlt 2 0 0 (juQ ■ c 

[0053] 04fi, PtMnK&tfNiMnKoBtW 
tS«»*tt«ft ( H e X ) b «J*f/77tft 
*. H(C*1-J:3C, PtMnMO^i?^#<^i» 

, £8&fiMiHi# ( H e X ) t*£ Zbtfhfr 
h. ttz. PtMnlBiColftOTKJBlSl.fe*^)*' 
*\ P t M nMSrC o |^±fc#]£L*tftefcifc*-t£ 

O^f^l 0 0^y^hn-Ag^T'^-5Ti>, f*>3 

oooe (x/^r>/H) timm:t\,^aimmm 

[0054] -UN i M nM^ < LT 

t> , 3*&g;frtt«# ( H e X ) (i^ftfc/hS £ 

o,23 oicoaMsiiaftTii, n i m nmzmmx'% 

5 0-CliLhrS)Wf, 114^-f-p tMnH^ 

*>u, 2 5 0'cKLt^st, im&mw§2b®%m 
m 3M7 y -isttn 1 1 <7)*Bt'^JB7c^*w-r 
s t ^-5 imn*«4 1 * jKMiaaue^ 2 3 o-css 

[005 5] E^SH4B3tCCoJi 

immitztf. comizttixN i Femwaiz 
^mskbmmcm^mtii. &±izx*). 

®ffl§bLZPtMnmmi-?tl\£. 2 3 0'CSgO 

fmm&x'i>?mmijiimzm z t wmx-h 

*) . KtClKVtr 1 0 0 pj-y^A h Q-Agjgt LT tiHj 

3 0 0 o e njmmuffi&&znz> z t *«rirr* h . 

[0056] 

®A>'P t M n-^^^{i^ixi:|^ac7)14®^JfoP d M 
n-£^ x 3iSl^Pt— Mn— X (X*«N i , Pd, R 
h, Ru, Ir, Cr, Fe, C o?)Vvfft.#>) &£X' 

mtfLZiizzbizx-px. ajm&\.ymmamv. u 
*^it®wp¥$:^$ < lx mmzimmximft 
zmzbwvzz. 

[0057] ^^yyjvx^y^rmmm^- , 
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§<tSattJf t M n$£l$ffltiUf . t«ia^b-y/N>r 

too58] ttzxty^ymvigvumm* t 

[01] *%B«com 1 £&x\zy> ^)V7mm 

mm. 

[03 ] *%pncomv>Mm££&zt'>jt}V7'mcr>}E 
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EH. 

[@4] PtMnJi<0jU¥*^i±NiMn|g^^?h3c 

[05] 

[06] ^y^^xfyA;^MS)«^i^Sf®0. 

[07] r xTivxvyj^vywmwmwmmm, 
i 7y-?attJi 
io 3 s^Kttii 

5 A-KA'-frxji 

6 Tiffil 

7 ffisn 

8 *«fl 

hi, hi, h3 (xeyA';^) ^flUf 



[01] 



[02] 



J- 






[03] 



K3 



~l^ &///7?/77777777777?777tt J 



1~ ^^^^v^^v^^^ 



03 



>> <<<) 



[04] 



Z3TC x4*R7_-;l/fc<Baift&£lBfl 



l 




100 200 300 400 
PtWn , NiMnKJI (A) 



-PtMn0|# Co BUM 
' NfiMn BWCoflUV 
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